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Crystal Data for [M 2(dimen) 4](Y)2 salts.
[Rh 2 (dimen)4](TFPB) 2 : C112H96B2F48N8Rh2 , M = 2693.40, orange irregular crystal
(0.60 x 0.50 x 0.30 mm), triclinic, space group P 1 (No. 2), a = 13.287 (3) A, b = 13.792 (6) A,
c = 17.953 (7) A, a = 86.90 (3)0, 0 = 89.44 (3)0, y= 69.76 (3)o, V = 3082 (4) A3, Pcalc = 1.451
g cm-3 , Z = 1; 20max = 43.90; 7940 reflections (7539 unique, Rint = 0.037), T = 24.0 oC, 3729
observations (338 parameters) converged to R = 0.093 (Rw = 0.106).
[Rh 2(dimen)41[B(C 6Hs)412 : C96H1 12 B2N 8Rh2, M = 1605.428, red prism (0.30 x
0.33 x 0.41 mm), space group Pbca (No. 61), a = 19.390 (5) A, b = 29.492 (7) A, c = 30.970 (7)
A,V= 17710 (7) A3, Pcalc = 1.204 g cm-3 , Z= 8; 26max = 40,00; 16793 reflections (7821 unique,
Rint = 0.03 1), T = 23.0 oC, 7817 observations (505 parameters) converged to R = 0.104 (R, =
0.080).
[Ir 2 (dimen)41(PF 6 )2: C48H72F12Ir 2N 8P2, M = 1435.53, dark prism (0.45 x 0.75 x
0.08 mm), triclinic, space group P 1 (No. 2), a = 13.605 (8) A, b = 14.196 (4) A, c = 9.464 (7)
A, a = 94.96 (4)0, 0 = 104.21 (5)0, Y = 61.83 (3)O, V= 1561 (3) A3, Pcalc = 1.527 g cm-3, Z=
1; 20max = 52.00; 6497 reflections (6045 unique, Rint = 0.048), T = 24.0 oC, 3520 observations
(194 parameters) converged to R = 0.073 (Rw = 0.075).
[1r 2(dimen)41(TFPB) 2: C112H 96B2F48Ir2N8, M = 2872.03, purple plate (0.30 x 0.25
x 0.05 mm), triclinic, space group P 1 (No. 2), a = 13.110 (5) A, b = 13.513 (3) A, c = 17.770
(4) A, a = 87.61 (2)0, P = 90.43 (2)0, y 70.10 (2)0, V= 2970 (3) A3, Pcalc = 1.606 g cm-3 , Z=
1; 26max = 32.00; 3211 reflections (2893 unique, Rit = 0.066), T= -101.0 oC, 1976 observations
(330 parameters) converged to R = 0.079 (R, = 0.067).
[Ir 2(dimen)41[B(C6 Hs) 4)12: C96H1 12B2Lr2 N8, M = 1784.05, black prism (0.240 x
0.140 x 0.130 mm), orthorhombic, space group Pbca (No. 61), a = 19.32 (1) A, b = 29.45 (1) A,
c = 30.92 (3) A, V= 17600 (33) A3, Pcalc = 1.346 g cm-3, Z = 8; 20max = 43.90; 10753
reflections (all unique), T = -101.0 oC, 4771 observations (359 parameters) converged to R =
0.061 (Rw = 0.062).
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Additional References and Notes
1. (e) Yoon, K.; Parkin, G. Inorg. Chem. 1992, 31, 1656-1662. (f) Parkin, G. Acc.
Chem. Res. 1992, 25, 455-460. (g) Parkin, G.; Hoffmann, R. Angew. Chem.
Int. Ed. Engl. 1994, 33, 1462. (h) Desrochers, P. J.; Nebesny, K. W.; LaBarre,
M. J.; Bruck, M. A.; Neilson, G. F.; Sperline, R. P.; Enemark, J. H.; Backes, G.;
Wieghardt, K. Inorg. Chem. 1994, 33, 15-24.
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3331-3333. (e) Rhodes, M. R.; Mann, K. R. Inorg. Chem. 1984, 23, 2053-
2058. (f) Sykes, A. G.; Mann, K. R. Inorg. Chem. 1990, 29, 4449-4453. (g)
Mixa, M. M.; Sykes, A. G.; Mann, K. R. Inorg. Chim. Acta 1989, 160, 159-
165. (h) Che, C.-M.; Wong, W.-T.; Lai, T.-F.; Kwong, H.-L. J. Chem. Soc.,
Chem. Commun. 1989, 243-244. (i) Che, C.-M.; Yip, H.-K.; Wong, W.-T.;
Lai, T.-F. Inorg. Chim Acta 1992, 197, 177-183. (j) Perrault,, D.; Drouin, M.;
Michel, A.; Harvey, P. D. Inorg. Chem 1992, 31, 2740-2746. (k) Perrault, D.;
Drouin, M.; Michel, A.; Harvey, P. D. Inorg. Chem. 1993, 32, 1903-1912. (1)
Pich6, D.; Harvey, P. D. Can. J. Chem. 1994, 72, 705-713. (m) The X-ray
crystal structure of the Rh(II) compound [Rh2(dimen)4Br 21(PF6)2 shows d(Rh 2)
2.9 A, but the dimen ligands have not been successfully refined: Rhodes, M. R.;
Mann, K. R., unpublished work.
10. The compounds were prepared by mixing [M(COD)Cl] 2 (M = Rh, or Ir; COD =
1,5 cyclooctadiene) and dimen in CH30H solution, and precipitating by addition of
NH4PF 6, Na(TFPB), or NaB(C 6H5)4 . The ligand dimen was prepared by the
method of: Weber, W. P.; Gokel, W.; Ugi, I. K. Angew. Chem. Int. Ed. Engl.
1972, 11, 530.
13. Remarkably, the dimen ligands in this structure are partially ordered, rather than the
approximate 50/50 head/tail disordered superpositions that the other structures
show. To our knowledge, only one other structure of a dimen metal complex
(01996 American Chemical Society Inorganic Chemistry V35 Page 549 Exstrom Supplemental Page 3
3
shows any dimen head/tail ordering, that of the unsymmetrically axially substituted
compound [Ir2(dimen)4(P(C 6H5)3)(AuP(C 6H 5)3) (PF6)3.7c The crystal upon
which this data set was collected was not a typical one. A batch crystallization (100
mg, CH3CN/diethyl ether) of [Rh2(dimen)41(B(C 6H5 )4 )2 that gave a good crop of
orange-red platelike crystals within 3 days was allowed to stand undisturbed
(crystals still in the mother liquor) for some four months. During this time, the
crystals converted into a single large red crystal. A small fragment of this crystal
was cleaved for the x-ray structure determination. Evidently, over the prolonged
period of time during which the crystallographically-characterised sample was
allowed to equilibrate in the the mother liquor, preferential recrystallization occurred
onto a nucleus of an isomorphous ordered crystal. This potentially interesting
phenomenon has not been further studied by us. While the structure reported was
being carried out (at CI, an attempt was made at Minnesota to determine what
was expected to be the same structure. A "quickly grown" (4 days) crystal was
examined and found to have essentially the same cell constants, a = 30.93(1) A, b =
29.26(6) A, c = 19.44(1) A, V = 17592(51) A3. However the systematic
extinctions showed the diffraction symbol to be P.ca; the b glide found in the CIT
structure, space group Pbca, was not present. This meant the space group was
either P21ca (a non-standard setting of #29) or Pmca (a non-standard setting of
#57). It was clear from the Patterson map that the Rh positions were similar to
those in the Pbca structure, which ruled out Pmca. We have not yet been able to
solve the P21ca structure, but it appears that the Rh-Rh distances in the two
independent dimers are close to the Rh-Rh distance in the Pbca structure.
19. (c) Rice, S. F.; Gray, H. B. J. Am. Chem. Soc. 1981, 103, 1593. (d) Rodman,
G. S.; Daws, C. A.; Mann, K. R. Inorg. Chem. 1988, 27, 3347-3353. (e) Rice,
S. F.; Miskowski, V. M.; Gray, H. B. Inorg. Chem 1988, 27, 4704-4708. (f)
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Marshall, J. L.; Hopkins, M. D.; Miskowski, V. M.; Gray, H. B. Inorg. Chem.
1992, 31, 5034-5040.
Sample Preparation for [Ir2(dimen)41[Y]2 Solid-State Electronic
Spectra
Absorption Spectra. UV-vis absorption spectra were recorded on a Tracor
Northern TN-6500 rapid scan diode-array spectrometer with a Xe-arc lamp light source.
[1r2(dimen)41[Y]2 films were cast on microporous polyethylene substrates (3M Disposable
IR Cards (Type 61)) by placing 1-3 drops of a [Ir2(dimen)41[Y 2 solution (1 mg dissolved
in approximately 0.5 mL acetone) on the substrate and allowing the solvent to evaporate.
After allowing 5 minutes to dry, the film was positioned over the monochrometer entrance
slit, and the spectrum was recorded. All spectra were referenced to blank IR cards.
Emission Spectra. Emission spectra were recorded with a SPEX 112X
spectrofluorometer equipped with either a R406 red-extended photomultiplier tube. Spectra
were corrected for monochrometer and detector response. [Ir2(dimen)411Y1 2 samples
consisted of 3-5 mg of freshly ground powder flattened between two microscope slides
such that the samples each covered an area between 0.5 and 1.0 cm 3. The slides were
fastened together at the ends and placed inside the sample chamber at a 450 angle relative to
the incident beam. To reduce detection of scattered and reflected light, front-face spectra
were recorded. All spectra were referenced to two microscope slides with no sample
between them.
Numbering Schemes for [M2(dimen)41[Y]2 X-ray Structures
Introduction. The following figures indicate the numbering systems used in the
five X-ray structures reported in this paper and the structure of [Rh2(dimen)4][PF6] 2 that
was reported previously. Although a reviewer suggested that we renumber all of the
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structures to be consistent from structure to structure, this is not possible because of space
group and disordering differences exhibited among the different salts. One must also
realize that the crystallographic work reported here spans 15 years (1980 - 1995), six
different crystallographers and three different computing/diffractometer systems at two
different universities! There are a number of distances and angles in the tables that involve
atoms from both of the two disordered possibilities. The available software does not allow
the suppression of these irrelevant distances and angles and these entries could not be easily
edited from the tables.
Numbering Schemes. A numbering scheme is included for the cation in each of
the [M2(dimen)41[Y]2 X-ray structures. In general atoms, labeled with a * are generated
by the inversion center from unstarred atoms with the otherwise identical label. The * ed
atoms do not appear in the atom lists. Primes do not describe symmetry related atoms.
The "head to tail" disordering found in dimen ligand structures results in the apparent
coincidence of certain ligand atoms. In some cases (M = Rh, Ir, Y- = TFPB-; and M = Ir,
Y- = PF6-), the coincident atoms were refined independently. For the BPh4- salts, the
numbering is such that these coincident atoms are labeled only once. In the rigorously
eclipsed structures with Y- = PF6 - and TFPB-, there is a center of symmetry located at the
cation and the asymmetric unit is 1/2 of the cation and 1 anion. For the twisted BPh4- salts,
the cation is not located on a center and the asymmetric unit contains the entire cation.
Occupancy factors for the atoms in the disordered ligands are given on each diagram.
Specific Notes. In the [Rh2(dimen)41[BPh 4]2 structure, the model for the
electron density in the region of ligand 2 is not particularly satisfying. The density near
atoms C46 and C49 was modeled with two atoms (C46 and C46A and C49 and C49A,
respectively). Of the three terminal methyl groups on this ligand (disordered to occupy 6
different positions) only two of the groups were located. The electron density in this
region of space was modeled with atoms labeled C47, C47A, C543 and C55.
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Numbering Scheme for
Rh C1A N1A N
M-C=N-
C9A
Ligand 1 C8A*;
C9B *
Rh* C2A* N2A* ,
C6A4
C10B*
[Rh2(dimen)41[PF6]2 (previously
C1OD
C5B
Rh C1C NIC
M-C-N-
C11A Cl
C12A* Ligand 2 C12
C11B* C11
M-CZN-
Rh* C2C* N2C
determined)
C5C
> C9D
C7C
> C8C
TC7D
C9C*
S. C4C*
C5D*
C10C*
C10C
Rh C2C N2C
M-C N-
C11B C11(
C12A Ligand 4 C12C
C11A* C111
M-C-N-
Rh* C1C* NIC*
SB* (
Occupancies
Dashed Solid
0.75 0.26
0.62 0.33
0.75 0.26
4 0.62 0.33
'C5D
C9C
C8C*
C9D*
C5C*
C10D*C10A*
Ligand
1
2
3
P-5501),)40
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Numbering Scheme for [Ir2(dimen)4][PF6]2
C14* C44
Ir
M
C30
C1 N1
C31
C1
Ligand 1
C16*, C26
C25
M-CN-
Ir* C2* N2*
C28, C18*
C21*
C24
C34
Occupancies
Ligand
1
2
3
4 0.66 0.34
C21
C22*
C29*
C18, C28*
C50*
1, C43*
s C35
C36
C45*
C42*
C40
C19
C23*
C31 *
C14 C44*
Dashed
0.69
0.66
0.69
Solid
0.31
0.34
0.31
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Numbering
C21*
Irl CiA NIA
M -C N-CMC
Ligand 1
C18*,(
Irl* C1A'* N1A'*
Scheme for [Ir2(dimen)41[TFPB]2
C4 C24
C20* C41*
Irl C1B N1B
C2, C13* M-C N
,C5 C29'e
C17*: Ligand 2 C
A C6, C16* C28,
C38
C7 C
C15* C39
C3, C12* M-C N 4
Irl* C1B'* N1B'*
C10Q C311
C14*
C14
Irl C1A' N1A'
M-C-N-
Cl
Ligand 3
C8*, C18
C9*
Irl* C1A* N1A*
C2
C4*
C10*
Irl C1B' N1B'
12 M-C N-
C15 C3
Ligand 4
C16, C6* C2
C3
J C5* C2
.3 M-C=N-
Irl* C1B* N1B*
Occupancies
Dashed
0.59
0.46
0.59
4 0.46 0.54
8
C34*
C34
C30*
C23*
C35
C36,
C26*
C25*
C22*
C24*
Ligand
1
2
3
Solid
0.41
0.54
0.41
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Numbering Scheme for [Rh2(dimen)41[TFPB] 2
OA C24
C21*
RhI CIA N1A
Ligand 1
C18*,
M-C=N-
Rhl*C1A'* N1A'* ,
C1l
C20*
Rh1 C1B NIB
C13* M-C N-
1C5 C25
Ligand 2
C6, C16* C28
C38
C15* C3
C12* M-C=N-
Rhl* C1B'* N1B'*
C14* C34*
C14
Rh1 CIA' Ni
M-C-N
C34
Rh1 CIB' NIB'
C15
Ligand 4
C16, C6*
C5*
M-CiN-
Rhl*C1A* N1A*
M-C N-
Rhl* C1B* N1B*
C4* C24*
C40*
12, C33*
" C25
C26,
C36*
C35*
,3
C30
C30*0*
12, C23*
C35
C36,
C26*
C25*
13, C22*
C40
Occupancies
Ligand
1
2
3
Dashed
0.59
0.48
0.59
Solid
0.41
0.52
0.41
4 0.48 0.52
Ligand 3
(01996 American Chemical Society Inorganic Chemistry V35 Page 549 Exstrom Supplemental Page 10
10
Numbering Scheme for
C20
Irl CIA NIA
Ligand I C16
C15L
M-CN-
Ir2 C2A N2A
C61
irl C1C N1C
M-C N-
C7
Ligand 3 C3
Ir2 C2C N2C
C8
[Ir2(dimen)4][BPh4]2
C24
C21
C55
C18
C19
C14 C64
C44
C41
C38
C39
' C80 C5'1 I
C34 C84
Occupancies
Ligand
1
2
3
Dashed
0.66
0.57
0.80
Solid
0.34
0.43
0.20
4 0.84 0.16
C71
2
' C25
>' C26
C69
3
C30
C91
* C45
- C46
C8 9
C50
/'- 5SZ) -M)C-)
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Numbering Scheme for
C33A
Rh1 C31 N5
M-C N-
C2:
Ligand 1 C
M-C N-
Rh2 C42 N6
C41
[Rh2(dimen)4][BPh4] 2
C47
C47A . $
Rh1 C45 N7
M-C =N AC46, C46J
C52 C48
C50A
Ligand2 C51
C50
C52A C48A
M-C N . CS3
Rh2 C56 N8 ..
CS ' C54
$
Note: See text for info. about $ atoms.
C17
C4 C3
Rh1 Cl N1
M-CN-
Ligand 3 C6
C7
M-C N-
Rh2C12 N2
Rh1 C15 N3
C40
C9
Ligand 4 C21
M-C=N-
Rh2 C26 N4
C11
Occupancies
Dashed
0.2
0.5
0.0
4 1.0 0.0
1C18
4 C19
C23
C24
Ligand
1
2
3
Solid
0.8
0.5
1.0
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"%C7l
C40
Figure Si. ORTEP diagram of the Ir2(dimen)4 2+ cation from the [Ir2(dimen) 4 1[TFPB] 2crystal structure.
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C31
C24 AAO:
C29
C28
C20
C16
N1B'*
CIBI:
C30
c'9 C26
C22
NiB
CIB
C8 C9
NIA' CIA'
C21C18
C1A*
C1B*
N1B*
C36
C40
CIA'* N1A'*
Z-1B' C6
NiB'
C32
C34
C39
C41
Figure S2. ORTEP diagram of the Rh2(dimen) 42+ cation from the
[Rh 2(dimen)4][TFPB] 2 crystal structure.
C15
C17, N1A
C14
C19
C4
C7
C5
C1O
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Table Si. Crystallographic Data and Collection Parameters for [Ir2(dimen)4 1[PF6] 2.
A. Crystal Data
Empirical Formula
Formula Weight
Crystal Color, Habit
Crystal Dimensions (mm)
Crystal System
Space Group
No. Reflections Used for Unit Cell
Determination (20 range)
Omega Scan Peak Width at Half-Height
. Lattice Parameters (esd)
a, A
b,A
cA
cx, deg
03, deg
y, deg
V, A3
z
Pcalc, g cm-3
F000
I(Mo Ka), cm-1
C4 8H 7 2 Fl2Ir2 N 8P2
1435.52
dark, prism
0.45 x 0.25 x 0.08
triclinic
P1T (No. 2)
20
(20.0 - 35.00)
1.20
13.605(8)
14.196(4)
9.464(7)
94.96(4)
104.21(5)
61.83(3)
1561(3)
1
1.527
708
43.64
(01996 American Chemical Society Inorganic Chemistry V35 Page 549 Exstrom Supplemental Page 1
15
Table Si. Crystallographic Data and Collection Parameters for [1r2(dimen)4][PF 612 (cont.).
B. Collection and Reduction of X-ray Diffraction Data
Diffractometer Enraf-Nonius CAD-4
X, A 0.71069 (graphite monochromated)
T, oC 24
Attenuator Zr foil, (factor = 17.8)
Take-off Angle, deg 2.8
Scan Type co
Scan Rate, deg/min 1.5 - 16.5 (in o)
2 0 max, deg 52.0
Total Reflections 6497 (6045 unique) (Rint = 0.048)
Transmission Coeff., cm- 1  0.68 - 1.00
C. Solution and Refinement of Structure
Technique of Solution direct methods
Refinement Full-matrix least-squares
Function Minimized I co (lF01 - IFel) 2
Least-squares Weights 4Fo2 /I 2(F 2 )
p-factor 0.03
No. of Observations (I>2.00a(I)) 3520
No. of Variables 194
R
Rw
Goodness of Fit
Maximum Shift/Error in Final Cycle
Maximum Peak in Final Diff. Map
Minimum Peak in Final Diff. Map
0.073
0.075
1.75
0.01
2.12 e-/A3
-1.75 e-/A3
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Table S2. Atomic Positional Parameters and Equivalent Isotropic Displacement Parameters and
Their Estimated Standard Deviations for [Ir2(dimen) 4][PF612-
atom
IR1
NI
N2
N3
N4
C1
C2
C3
C4
P1
Fl
F2
F3
F4
F5
F6
C12
C13
C14
C15
C16
C17
zx
-0.01267(7)
-0.195(2)
0.163(2)
0.168(1)
-0.199(2)
-0.131(2)
0.104(2)
0.105(2)
-0.131(2)
-0.3936(6)
-0.523(2)
-0.384(2)
-0.407(2)
-0.386(2)
-0.402(2)
-0.269(1)
0.276(1)
0.222(1)
0.319(2)
0.379(1)
0.337(1)
0.2648(9)
16
y
0.93957(6)
0.868(1)
1.015(1)
0.712(1)
1.158(1)
0.897(1)
0.982(1)
0.797(1)
1.075(1)
0.6785(5)
0.740(1)
0.778(2)
0.583(1)
0.635(2)
0.717(2)
0.624(2)
1.161(1)
1.071(1)
1.207(1)
1.073(1)
1.0270(8)
1.1169(8)
0.1985(1)
0.048(2)
0.362(2)
0.139(2)
0.259(2)
0.103(2)
0.298(2)
0.167(2)
0.229(2)
0.3881(8)
0.333(2)
0.356(2)
0.422(3)
0.235(2)
0.541(2)
0.438(4)
0.050(1)
0.443(1)
-0.049(2)
0.153(1)
0.252(1)
0.343(1)
B(eq)a
4.51(4)
7(1)
6(1)
6(1)
7(1)
5(1)
5(1)
5(1)
5(1)
7.7(5)
17(2)
16(3)
17(2)
17(3)
19(3)
25(3)
5.8(6)
6.3(6)
8.1(8)
8.6(9)
5.7(5)
5.6(5)
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Table S2. Atomic Positional Parameters and Equivalent Isotropic Displacement Parameters and
Their Estimated Standard Deviations for [Ir 2(dimen)4][PF612 (cont.).
atom x y z B(eq)a
C18 0.1613(9) 1.205(1) 0.240(1) 5.3(5)
C19 0.204(1) 1.2508(9) 0.141(1) 6.9(7)
C20 0.326(2) 0.983(1) 0.545(2) 8.5(9)
C21 0.150(2) 1.161(1) 0.534(2) 8.5(9)
C32 0.243(1) 0.608(1) 0.098(1) 6.1(6)
C33 0.285(2) 0.732(1) -0.276(2) 9(1)
C34 0.256(2) 0.529(2) 0.210(2) 10(1)
C35 0.361(1) 0.599(1) 0.103(1) 6.5(7)
C36 0.348(1) 0.679(1) -0.010(1) 5.9(6)
C37 0.298(1) 0.6528(9) -0.164(1) 5.5(6)
C38 0.179(1) 0.662(1) -0.169(1) 4.9(5)
C39 0.192(1) 0.583(1) -0.056(2) 6.1(6)
C40 0.403(2) 0.723(2) -0.271(2) 17(2)
C41 0.234(2) 0.707(2) -0.430(1) 10(1)
3 3
a B(eq) =(8X2 /3) j Uija*aj*AU where AUj is the dot product of the ith and jth direct space
i=l1j= 1
unit cell vectors.
(01996 American Chemical Society Inorganic Chemistry V35 Page 549 Exstrom Supplemental Page 1A
18
Table S3. Calculated Atomic Positional Parameters and Equivalent Isotropic Displacement
Parameters for [Ir2(dimen)41[PF 612.a
atom x y z B(eq)b
C22 -0.2237 0.9292 -0.4441 6.4
C23 -0.2767 0.8393 -0.0513 6.4
C24 -0.2356 0.9486 -0.6065 8(2)
C25 -0.3406 0.9972 -0.4051 8(2)
C26 -0.3287 0.9778 -0.2428 6.4
C27 -0.2886 0.8586 -0.2137 5(1)
C28 -0.1717 0.7907 -0.2527 6.4
C29 -0.1836 0.8101 -0.4150 7(2)
C30 -0.3935 0.9072 -0.0124 9(2)
C31 -0.2366 0.7201 -0.0222 12(3)
C42 -0.2842 1.2678 0.2764 7.4
C43 -0.2455 1.3937 -0.0986 7.4
C44 -0.3279 1.2633 0.4099 8(2)
C45 -0.3847 1.3071 0.1408 9(2)
C46 -0.3410 1.3116 0.0073 7.4
C47 -0.2892 1.3892 0.0349 7(1)
C48 -0.1887 1.3500 0.1706 7.4
C49 -0.2324 1.3454 0.3040 9(2)
C50 -0.3460 1.4330 -0.2343 8(2)
C51 -0.1937 1.4714 -0.0710 12(3)
Hi 0.3645 1.2356 0.0092 9.7
H2 0.3626 1.1512 -0.1055 9.7
H3 0.2545 1.2611 -0.1121 9.7
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Table S3. Calculated Atomic Positional Parameters and Equivalent Isotropic Displacement
Parameters for [Ir2(dimen) 41[PF612 (cont.).
atom x y z B(eg)b
H4 0.4242 1.0170 0.0970 10.1
H5 0.4256 1.1019 0.2113 10.1
H6 0.2917 0.9971 0.1944 6.6
H7 0.4014 0.9722 0.3159 6.6
H8 0.3112 1.1457 0.4018 6.9
H9 0.1159 1.1750 0.1826 6.4
H10 0.1173 1.2598 0.2970 6.4
H11 0.2499 1.2798 0.1996 8.4
H12 0.1401 1.3047 0.0780 8.4
H13 0.3007 0.9544 0.6077 9.8
H14 0.3708 0.9266 0.4896 9.8
H15 0.3729 1.0116 0.6033 9.8
H16 0.1946 1.1940 0.5853 9.8
H17 0.0834 1.2113 0.4711 9.8
H18 0.1308 1.1307 0.6016 9.8
H19 -0.2607 1.0222 -0.6245 9.8
H20 -0.1634 0.9070 -0.6304 9.8
H21 -0.2899 0.9285 -0.6647 9.8
H22 -0.3653 1.0707 -0.4231 9.3
H23 -0.3952 0.9775 -0.4633 9.3
H24 -0.2741 0.9975 -0.1846 8.1
H25 -0.4008 1.0197 -0.2188 8.1
H26 -0.3432 0.8389 -0.2719 6.3
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Table S3. Calculated Atomic Positional Parameters and Equivalent Isotropic Displacement
Parameters for rIr2(dimen)41[PF612 (cont.).
atom x Y z B(eg)b
H27 -0.1171 0.8104 -0.1945 8.1
H28 -0.1470 0.7172 -0.2347 8.1
H29 -0.2382 0.7903 -0.4732 8.9
H30 -0.1115 0.7682 -0.4391 8.9
H31 -0.4157 0.9809 -0.0236 10.1
H32 -0.4494 0.8912 -0.0753 10.1
H33 -0.3876 0.8915 0.0859 10.1
H34 -0.2353 0.7092 0.0760 12.9
H35 -0.2879 0.6989 -0.0861 12.9
H36 -0.1618 0.6786 -0.0386 12.9
H37 0.1859 0.5326 0.2087 11.4
H38 0.3090 0.4571 0.1895 11.4
H39 0.2894 0.5437 0.3063 11.4
H40 0.3933 0.6152 0.1979 7.9
H41 0.4125 0.5287 0.0809 7.9
H42 0.2979 0.7498 0.0127 7.0
H43 0.4209 0.6741 -0.0069 7.0
H44 0.3481 0.5828 -0.1854 7.0
H45 0.1298 0.7322 -0.1452 5.7
H46 0.1489 0.6457 -0.2622 5.7
H47 0.2443 0.5112 -0.0770 7.5
H48 0.1214 0.5868 -0.0574 7.5
H49 0.4517 0.6545 -0.2942 18.5
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Table S3. Calculated Atomic Positional Parameters and Equivalent Isotropic Displacement
Parameters for [Ir2(dimen) 41[PF 612 (cont.).
atom x y z B(eg)a
H50 0.3928 0.7745 
-0.3408 18.5
H51 0.4328 0.7407 -0.1767 18.5
H52 0.1608 0.7124 
-0.4320 12.4
H53 0.2245 0.7569 
-0.4990 12.4
H54 0.2837 0.6369 -0.4518 12.4
H55 -0.3839 1.3328 0.4266 9.7
H56 -0.3612 1.2164 0.3921 9.7
H57 -0.2656 1.2377 0.4932 9.7
H58 -0.4166 1.2592 0.1238 10.9
H59 
-0.4417 1.3764 0.1564 10.9
H60 -0.2839 1.2423 -0.0083 9.5
H61 -0.4030 1.3358 
-0.0764 9.5
H62 
-0.3462 1.4585 0.0505 8.7
H63 -0.1316 1.2806 0.1549 9.5
H64 -0.1567 1.3978 0.1876 9.5
H65 
-0.2894 1.4147 0.3196 11.9
H66 -0.1704 1.3212 0.3877 11.9
H67 -0.4029 1.5024 -0.2187 9.1
H68 -0.3190 1.4356 -0.3166 9.1
H69 -0.3780 1.3852 -0.2511 9.1
H70 -0.1313 1.4468 0.0122 14.1
H71 -0.1673 1.4746 -0.1537 14.1
H72 -0.2506 1.5405 -0.0546 14.1
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Table S3. Calculated Atomic Positional Parameters and Equivalent Isotropic Displacement
Parameters for [Ir2(dimen) 4][PF612 (cont.).
a Heavy atoms without esd's for positional parameters are placed as per the dimen ligand disorder
model.
3 3b B(eq) = (gn2/3) IIUijai*aj*Agj where Aij is the dot product of the ith and jth direct spacei= 1j= 1
unit cell vectors.
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Table S4. Bond Distances (A) for [Ir2(dimen)4][PF6]2. Estimated standard deviations in the
least significant figure are given in parentheses.
atom atom distance ADC(*) atom atom distance ADC(*)
IR1 C1 1.97(2) 1 C12 C19 1.54(2) 1
IR1 C2 1.95(2) 1 C12 C27 1.55(1) 57502
IR1 C3 1.96(2) 1 C12 C30 1.54(1) 57502
IR1 C4 1.89(2) 1 C12 C31 1.54(2) 57502
NI C1 1.13(3) 1 C13 C17 1.54(2) 1
N1 C12 1.45(3) 57502 C13 C20 1.54(2) 1
N1 C23 1.46(2) .1 C13 C21 1.54(2) 1
N2 C2 1.15(3) 1 C13 C24 1.55(1) 57502
N2. C13 1.43(3) 1 C13 C25 1.55(1) 57502
N2 C22 1.45(2) 57502 C13 C29 1.54(2) 57502
N3 C3 1.16(2) 1 C14 C23 1.54(2) 57502
N3 C32 1.43(2) 1 C14 C30 1.52(2) 57502
N3 C43 1.45(1) 57502 C14 C31 1.39(2) 57502
N4 C4 1.17(2) 1 C15 C16 1.54(2) 1
N4 C33 1.47(2) 57502 C15 C23 1.53(1) 57502
N4 C42 1.46(1) 1 C15 C26 1.60(2) 57502
P1 F1 1.52(2) 1 C15 C27 1.39(1) 57502
P1 F2 1.54(3) 1 C15 C30 1.46(2) 57502
P1 F3 1.52(3) 1 C16 C17 1.54(2) 1
P1 F4 1.53(2) 1 C16 C25 1.50(1) 57502
P1 F5 1.51(2) 1 C16 C26 0.16(1) 57502
P1 F6 1.46(2) 1 C16 C27 1.48(1) 57502
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Table S4. Bond Distances (A) for [Ir2(dimen)41[PF 612 (cont.). Estimated standard deviations in
the least significant figure are given in parentheses.
atom atom distance ADC(*) atom atom distance ADC(*)
C12 C14 1.54(3) 1 C17 C18 1.54(l) 1
C12 C15 1.54(2) 1 C17 C22 1.54(1) 57502
C17 C25 1.52(1) 57502 C33 C37 1.54(2) i
C17 C26 1.60(1) 57502 C33 C40 1.54(4) 1
C17 C27 1.45(1) 57502 C33 C41 1.54(2) 1
C17 C28 1.467(9) 57502 C33 C44 1.53(2) 57502
C17 C29 1.39(1) 57502 C33 C45 1.54(1) 57502
C18 C19 1.54(2) 1 C33 C49 1.55(2) 57502
C18 C27 1.61(1) 57502 C34 C43 1.53(2) 57502
C18 C28 0.19(1) 57502 C34 C50 1.52(3) 57502
C18 C29 1.62(1) 57502 C34 C51 1.38(2) 57502
C19 C23 1.54(1) 57502 C35 C36 1.54(2) 1
C19 C27 1.52(1) 57502 C35 C43 1.52(2) 57502
C19 C28 1.50(2) 57502 C35 C46 1.59(2) 57502
C19 C31 1.46(2) 57502 C35 C47 1.39(1) 57502
C20 C22 1.52(1) 57502 C35 C50 1.45(2) 57502
C20 C24 1.38(2) 57502 C36 C37 1.54(2) 1
C20 C25 1.46(2) 57502 C36 C45 1.50(2) 57502
C21 C22 1.54(2) 57502 C36 C46 0.13(1) 57502
C21 C24 1.53(2) 57502 C36 C47 1.49(2) 57502
C21 C29 1.46(2) 57502 C37 C38 1.54(2) 1
C32 C34 1.54(3) 1 C37 C42 1.54(l) 57502
C32 C35 1.54(3) 1 C37 C45 1.50(2) 57502
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Table S4. Bond Distances (A) for [Ir2(dimen)41[PF6]2 (cont.). Estimated standard deviations in
the least significant figure are given in parentheses.
atom atom distance ADC(*) atom atom distance ADC(*)
C32 C39 1.54(2) 1 C37 C46 1.59(1) 57502
C32 C43 03(1) 57502 C23 C30 1.540(1) 1
C32 C47 1.55(2) 57502 C23 C31 1.5400(6) 1
C32 C50 1.56(1) 57502 C25 C26 1.540(1) 1
C32 C51 1.54(2) 57502 C26 C27 1.5400(6) 1
C38 C47 1.60(1) 57502 C27 C28 1.540(1) 1
C38 C48 0.16(1) 575,02 C28 C29 1.540(1) 1
C38 C49 1.59(1) 57502 C42 C44 1.540(1) 1
C39 C43 1.55(1) 57502 C42 C45 1.540(1) 1
C39 C47 1.51(2) 57502 C42 C49 1.5400(5) 1
C39 C48 1.48(2) 57502 C37 C47 1.46(1) 57502
C39 C51 1.47(2) 57502 C37 C48 1.49(2) 57502
C40 C42 1.55(3) 57502 C37 C49 1.40(1) 57502
C40 C44 1.41(2) 57502 C38 C39 1.54(2) 1
C40 C45 1.46(3) 57502 C43 C47 1.540(1) 1
C41 C42 1.54(2) 57502 C43 C50 1.540(1) 1
C41 C44 1.49(3) 57502 C43 C51 1.5400(5) 1
C41 C49 1.47(2) 57502 C45 C46 1.540(1) 1
C22 C24 1.540(1) 1 C46 C47 1.5400(5) 1
C22 C25 1.540(1) 1 C47 C48 1.540(1) 1
C22 C29 1.5400(6) 1 C48 C49 1.540(1) 1
C23 C27 1.540(1) 1
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)4]-
[PF6 12. Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C1 IR1 C2 178.6(9) F1 P1 F6 177(2)
C1 IR1 C3 88.9(8) F2 P1 F3 178(1)
C1 IRI C4 88.7(9) F2 P1 F4 94(1)
C2 IR1 C3 91.4(8) F2 P1 F5 88(2)
C2 IR1 C4 91.0(8) F2 P1 F6 87(2)
C3 IR1 C4 177(1) F3 P1 F4 87(1)
C1 NI C12 168(2) F3 P1 F5 90(2)
Cl N1 C23 168(2) F3 P1 F6 94(2)
C12 Ni C23 0.2(5) F4 P1 F5 177(2)
C2 N2 C13 172(2) F4 P1 F6 91(2)
C2 N2 C22 172(1) F5 P1 F6 89(2)
C13 N2 C22 0.6(5) Ni C12 C14 105(1)
C3 N3 C32 177(2) Ni C12 C15 118(1)
C3 N3 C43 178(2) N1 C12 C19 105(1)
C32 N3 C43 0.7(5) N1 C12 C23 152(78)
C4 N4 C33 172(2) Ni C12 C27 114(2)
C4 N4 C42 172(2) Ni C12 C30 107(1)
C33 N4 C42 0.4(9) N1 C12 C31 108(1)
IR1 C1 N1 177(1) C14 C12 C15 109(1)
IR1 C2 N2 172(2) C14 C12 C19 109(1)
IR1 C3 N3 175(2) C14 C12 C23 96(83)
IR1 C4 N4 175(2) C14 C12 C27 141(1)
Fl P1 F2 90(1) C14 C12 C30 58.9(9)
F1 P1 F3 89(1)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen) 41-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
F1 P1 F4 89(1) C14 C12 C31 53.8(8)
F1 P1 F5 91(1) C15 C12 C19 109.5(9)
C15 C12 C23 35(65) C17 C13 C29 53.6(7)
C15 C12 C27 53.4(7) C20 C13 C21 109(1)
C15 C12 C30 56.5(7) C20 C13 C22 32(45)
C15 C12 C31 134(1) C20 C13 C24 53.1(8)
C19 C12 C23 84(55) C20 C13 C25 56.4(8)
C19 C12 C27 59.1(6) C20 C13 C29 133(1)
C19 C12 C30 148(1) C21 C13 C22 96(34)
C19 C12 C31 56.6(7) C21 C13 C24 59.3(8)
C23 C12 C27 48(77) C21 C13 C25 147(1)
C23 C12 C30 68(61) C21 C13 C29 56.7(9)
C23 C12 C31 99(72) C22 C13 C24 59(43)
C27 C12 C30 108.8(7) C22 C13 C25 55(36)
C27 C12 C31 109.1(7) C22 C13 C29 102(45)
C30 C12 C31 109(1) C24 C13 C25 108.3(7)
N2 C13 C17 112(1) C24 C13 C29 109.1(8)
N2 C13 C20 103(1) C25 C13 C29 109(1)
N2 C13 C21 113(2) C12 C14 C23 0.5(5)
N2 C13 C22 134(42) C12 C14 C30 60.7(9)
N2 C13 C24 107(1) C12 C14 C31 63(1)
N2 C13 C25 99(1) C23 C14 C30 60.4(8)
N2 C13 C29 124(1) C23 C14 C31 63.1(9)
C17 C13 C20 109(1) C30 C14 C31 120(1)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
standard deviations in the last digit are given in parentheses.[PF612 (cont.). Estimated
atom atom
C17 C13
C17 C13
C17 C13
C17 C13
C12 C15
C16 C15
C16 C15
C16 C15
C16 C15
C23 C15
C23 C15
C23 C15
C26 C15
C26 C15
C27 C15
C15 C16
C15 C16
C15 C16
C15 C16
C17 C16
C17 C16
C17 C16
C25 C16
C27 115.4(7) C22 C17C25 C16 C28 113.5(7)
atom
C21
C22
C24
C25
C30
C23
C26
C27
C30
C26
C27
C30
C27
C30
C30
C17
C25
C26
C27
C25
C26
C27
C26
angle
109(1)
88(48)
141(1)
59.0(7)
61.9(8)
110(1)
5.4(5)
60.4(7)
154(1)
106.8(9)
63.5(4)
61.9(5)
61.5(7)
148(1)
124.0(8)
109(1)
147(1)
111(5)
54.7(7)
60.2(7)
108(5)
57.4(6)
102(6)
atom
C12
C12
C12
C12
C13
C13
C13
C16
C16
C16
C16
C16
C16
C16
C18
C18
C18
C18
C18
C18
C22
C22
C22
atom
C15
C15
C15
C15
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
C17
atom
C16
C23
C26
C27
C27
C28
C29
C18
C22
C25
C26
C27
C28
C29
C22
C25
C26
C27
C28
C29
C25
C26
C27
angle
109(1)
0.3(6)
107(1)
63.6(7)
161(1)
112.8(9)
63.0(7)
109.5(9)
109.4(9)
58.5(6)
5.5(6)
59.1(7)
112.5(8)
168(1)
110.2(9)
154(1)
106.7(7)
64.9(7)
6.6(5)
66.9(6)
60.4(5)
106.6(7)
161.1(9)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen) 4 1-
[PF6j 2 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C26 C16 C27 110(4) C22 C17 C29 63.3(5)
C13 C17 C16 109(1) C25 C17 C26 59.1(3)
C13 C17 C18 109(1) C25 C17 C27 115.5(6)
C13 C17 C22 0.8(5) C25 C17 C28 161.0(9)
C13 C17 C25 60.9(6) C25 C17 C29 119.5(8)
C13 C17 C26 106.6(9) C26 C17 C27 60.5(4)
C26 C17 C28 110.3(6) C23 C19 C31 61.7(6)
C26 C17 C29 163(1) C27 C19 C28 61.4(5)
C27 C17 C28 63.7(4) C27 C19 C31 - 115.0(9)
C27 C17 C29 124.9(7) C28 C19 C31 173(1)
C28 C17 C29 65.3(4) C13 C20 C22 0.4(7)
C17 C18 C19 109(1) C13 C20 C24 63.9(8)
C17 C18 C27 54.9(6) C13 C20 C25 62.2(8)
C17 C18 C28 64(3) C22 C20 C24 63.9(6)
C17 C18 C29 52.0(5) C22 C20 C25 62.1(6)
C19 C18 C27 57.9(6) C24 C20 C25 125(1)
C19 C18 C28 73(4) C13 C21 C22 0.8(5)
C19 C18 C29 135(1) C13 C21 C24 60.7(7)
C27 C18 C28 66(3) C13 C21 C29 61(1)
C27 C18 C29 102.5(5) C22 C21 C24 60.2(6)
C28 C18 C29 62(4) C22 C21 C29 61.6(7)
C12 C19 C18 109(1) C24 C21 C29 115(1)
C12 C19 C23 0.5(5) N3 C32 C34 106(1)
C12 C19 C27 60.7(6) N3 C32 C35 111(2)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen) 4 1-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C12 C19 C28 112(1) N3 C32 C39 112(1)
C12 C19 C31 61.6(9) N3 C32 C43 146(24)
C18 C19 C23 109.4(9) N3 C32 C47 114(1)
C18 C19 C27 63.2(6) N3 C32 C50 103(1)
C18 C19 C28 6.9(5) N3 C32 C51 115(1)
C18 C19 C31 167(1) C34 C32 C35 109(1)
C23 C19 C27 60.4(4) C34 C32 C39 109(2)
C23 C19 C28 112.0(8) C34 C32 C43 65(31)
C34 C32 C47 140(1) C37 C33 C44 141(1)
C34 C32 C50 59(1) C37 C33 C45 58.5(7)
C34 C32 C51 53(1) C37 C33 C49 53.9(9)
C35 C32 C39 109(1) C40 C33 C41 109(2)
C35 C32 C43 51(35) C40 C33 C44 55(1)
C35 C32 C47 53.6(8) C40 C33 C45 56(1)
C35 C32 C50 55.8(7) C40 C33 C49 135(1)
C35 C32 C51 134(1) C41 C33 C44 58(1)
C39 C32 C43 102(23) C41 C33 C45 147(1)
C39 C32 C47 58.7(9) C41 C33 C49 57(1)
C39 C32 C50 146(1) C44 C33 C45 110(1)
C39 C32 C51 57(1) C44 C33 C49 109(1)
C43 C32 C47 80(28) C45 C33 C49 109(1)
C43 C32 C50 44(22) C32 C34 C43 1.1(5)
C43 C32 C51 86(34) C32 C34 C50 61(1)
C47 C32 C50 108(1) C32 C34 C51 63.4(9)
P%5--M36
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Table SS. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
[PF6]2 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C47 C32 C51 109.1(8) C43 C34 C50 61(1)
C50 C32 C51 108.1(9) C43 C34 C51 63.7(7)
N4 C33 C37 113(2) C50 C34 C51 120(2)
N4 C33 C40 113(2) C32 C35 C36 109(1)
N4 C33 C41 103(1) C32 C35 C43 1.0(5)
N4 C33 C44 106(1) C32 C35 C46 107.0(8)
N4 C33 C45 110(1) C32 C35 C47 63.4(8)
N4 C33 C49 112(2) C32 C35 C50 62.9(9)
C37 C33 C40 .109(1) C36 C35 C43 110.3(9)
C37 C33 C41 109(2) C36 C35 C46 4.5(5)
C36 C35 C47 60.9(8) C36 C37 C38 109(1)
C36 C35 C50 156(1) C36 C37 C42 110(1)
C43 C35 C46 107.9(7) C36 C37 C45 59.2(9)
C43 C35 C47 63.7(7) C36 C37 C46 4.6(5)
C43 C35 C50 62.4(8) C36 C37 C47 59.6(9)
C46 C35 C47 61.8(5) C36 C37 C48 112(1)
C46 C35 C50 151(1) C36 C37 C49 166.6(9)
C47 C35 C50 124(1) C38 C37 C42 109.2(8)
C35 C36 C37 109(1) C38 C37 C45 154.9(9)
C35 C36 C45 146(1) C38 C37 C46 107.1(9)
C35 C36 C46 110(8) C38 C37 C47 64.6(8)
C35 C36 C47 54.7(9) C38 C37 C48 5.8(5)
C37 C36 C45 59.2(8) C38 C37 C49 65.3(7)
C46 108(6) C42 C37C37 C36 C45 60.9(6)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)4]-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C37 C36 C47 57.4(9) C42 C37 C46 107.4(8)
C45 C36 C46 104(8) C42 C37 C47 160.9(8)
C45 C36 C47 114.3(9) C42 C37 C48 112.5(6)
C46 C36 C47 109(9) C42 C37 C49 63.1(5)
C33 C37 C36 109(1) C45 C37 C46 59.8(5)
C33 C37 C38 109(1) C45 C37 C47 116.5(7)
C33 C37 C42 0.3(8) C45 C37 C48 160.7(8)
C33 C37 C45 61(1) C45 C37 C49 120(1)
C33 C37 C46 107(1) C46 C37 C47 60.7(5)
C33 C37 C47 161(1) C46 C37 C48 109.7(8)
C33 C37 C48 113(1) C46 C37 C49 162.0(7)
C33 C37 C49 63.4(9) C47 C37 C48 63.1(7)
C47 C37 C49 123(1) C48 C39 C51 172(1)
C48 C37 C49 64.3(6) C33 C40 C42 0.1(6)
C37 C38 C39 109.5(9) C33 C40 C44 62(1)
C37 C38 C47 55.1(6) C33 C40 C45 62(1)
C37 C38 C48 69(6) C42 C40 C44 62(1)
C37 C38 C49 53.1(7) C42 C40 C45 62(1)
C39 C38 C47 57.5(7) C44 C40 C45 122(2)
C39 C38 C48 67(5) C33 C41 C42 0.3(9)
C39 C38 C49 136(1) C33 C41 C44 61(1)
C47 C38 C48 65(4) C33 C41 C49 62(1)
C47 C38 C49 104.0(7) C42 C41 C44 61(1)
C48 C38 C49 69(5) C42 C41 C49 61.6(5)
P-560 -m2
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
[PF6]2 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C32 C39 C38 109(1) C44 C41 C49 116(1)
C32 C39 C43 1.2(5) N2 C22 C13 46(42)
C32 C39 C47 61(1) N2 C22 C17 111.3(9)
C32 C39 C48 112(1) N2 C22 C20 103(1)
C32 C39 C51 61.5(9) N2 C22 C21 112(1)
C38 C39 C43 110(1) N2 C22 C24 106.4(8)
C38 C39 C47 63(1) N2 C22 C25 98.8(7)
C38 C39 C48 5.8(4) N2 C22 C29 122.3(6)
C38 C39 C51 167(1) C13 C22 C17 91(48)
C43 C39 C47 60.5(6) C13 C22 C20 148(46)
C43 C39 C48 112(1) C13 C22 C21 83(34)
C43 C39 C51 61.3(6) C13 C22 C24 120(44)
C47 C39 C48 61.9(8) C13 C22 C25 124(36)
C47 C39 C51 114.9(9) C13 C22 C29 77(44)
C17 C22 C20 110.5(9) C12 C23 C30 111(61)
C17 C22 C21 109.4(9) C12 C23 C31 80(71)
C17 C22 C24 141.7(4) C14 C23 C15 109.9(9)
C17 C22 C25 59.3(3) C14 C23 C19 109.5(9)
C17 C22 C29 53.5(3) C14 C23 C27 141.5(7)
C20 C22 C21 110.3(8) C14 C23 C30 59.0(6)
C20 C22 C24 53.6(7) C14 C23 C31 53.7(6)
C20 C22 C25 57.0(7) C15 C23 C19 110.1(7)
C20 C22 C29 134.7(8) C15 C23 C27 53.7(6)
C21 C22 C24 59.5(6) C15 C23 C30 56.8(6)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen) 41-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom
C21 C22 C25 148.7(8) C15 C23 C31
C21 C22 C29 56.6(8) C19 C23 C27
C24 C22 C25 109.47(6) C19 C23 C30
C24 C22 C29 109.47(5) C19 C23 C31
C25 C22 C29 109.47(4) C27 C23 C30
N1 C23 C12 28(78) C27 C23 C31
N1 C23 C14 104(1) C30 C23 C31
N1 C23 C15 118.1(9) C13 C24 C20
N1 C23 C19 104.5(9) C13 C24 C21
N1 C23 C27 114.0(9) C13 C24 C22
N1 C23 C30 107.0(7) C20 C24 C21
N1 C23 C31 107.4(7) C20 C24 C22
C12 C23 C14 83(83) C21 C24 C22
C12 C23 C15 144(66) C13 C25 C16
C12 C23 C19 95(55) C13 C25 C17
C12 C23 C27 132(78) C13 C25 C20
C13 C25 C22 0.7(4) C12 C27 C19
C13 C25 C26 108.9(4) C12 C27 C23
C16 C25 C17 61.3(5) C12 C27 C26
C16 C25 C20 171(1) C12 C27 C28
C16 C25 C22 111.6(4) C15 C27 C16
C16 C25 C26 5.8(6) C15 C27 C17
C17 C25 C20 114.9(7) C15 C27 C18
C17 C25 C22 60.3(5) C15 C27 C19
A 5-4 7
angle
134.5(6)
59.3(5)
148.4(6)
56.6(6)
109.47(6)
109.47(5)
109.48(4)
63.1(7)
60.0(8)
0.7(6)
120(1)
62.5(6)
60.3(6)
111.1(6)
60.1(8)
61.4(8)
60.2(7)
0.4(6)
109.4(5)
109.2(5)
65.0(9)
124.9(7)
160.5(8)
119.6(9)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C17 C25 C26 62.8(4) C15 C27 C23 62.8(5)
C20 C25 C22 60.9(6) C15 C27 C26 66.2(7)
C20 C25 C26 165.9(8) C15 C27 C28 166.9(6)
C22 C25 C26 109.47(6) C16 C27 C17 63.5(7)
C15 C26 C16 64(5) C16 C27 C18 109.3(8)
C15 C26 C17 103.6(7) C16 C27 C19 158.9(8)
C15 C26 C25 135.7(5) C16 C27 C23 112.4(5)
C15 C26 C27 52.3(4) C16 C27 C26 5.6(5)
C16 C26 C17 67(5) C16 C27 C28 111.9(6)
C16 C26 C25 72(5) C17 C27 C18 60.3(6)
C16 C26 C27 64(3) C17 C27 C19 115.5(7)
C17 C26 C25 58.1(4) C17 C27 C23 159.5(5)
C17 C26 C27 55.0(5) C17 C27 C26 64.5(4)
C25 C26 C27 109.47(5) C17 C27 C28 58.7(3)
C12 C27 C15 63.0(7) C18 C27 C19 58.9(8)
C12 C27 C16 112.4(7) C18 C27 C23 106.1(4)
C12 C27 C17 159.1(8) C18 C27 C26 106.3(5)
C12 C27 C18 105.7(7) C18 C27 C28 6.4(5)
C19 C27 C23 60.3(5) C18 C29 C22 106.1(4)
C19 C27 C26 153.3(6) C18 C29 C28 6.2(5)
C19 C27 C28 58.4(7) C21 C29 C22 61.8(7)
C23 C27 C26 109.47(5) C21 C29 C28 152.6(8)
C23 C27 C28 109.47(6) C22 C29 C28 109.47(5)
C26 C27 C28 109.47(4) C12 C30 C14 60(1)
(01996 American Chemical Society Inorganic Chemistry V35 Page 549 Exstrom Supplemental Page 36
36
Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C17 C28 C18 109(3) C12 C30 C15 61.6(6)
C17 C28 C19 116.2(7) C12 C30 C23 0.4(4)
C17 C28 C27 57.6(5) C14 C30 C15 115.2(8)
C17 C28 C29 54.9(4) C14 C30 C23 60.5(9)
C18 C28 C19 100(4) C15 C30 C23 61.2(4)
C18 C28 C27 107(3) C12 C31 C14 63(1)
C18 C28 C29 112(4) C12 C31 C19 61.8(7)
C19 C28 C27 60.2(4) C12 C31 C23 0.5(5)
C19 C28 C29 148.0(6) C14 C31 C19 124(1)
C27 C28 C29 109.47(6) C14 C31 C23 63(1)
C13 C29 C17 63.4(8) C19 C31 C23 61.7(4)
C13 C29 C18 105.7(6) N4 C42 C37 113(1)
C13 C29 C21 61.8(9) N4 C42 C40 112(1)
C13 C29 C22 0.8(5) N4 C42 C41 103(1)
C13 C29 C28 109.1(5) N4 C42 C44 105.6(9)
C17 C29 C18. 61.1(5) N4 C42 C45 110.2(7)
C17 C29 C21 124.1(8) N4 C42 C49 112.6(9)
C17 C29 C22 63.2(5) C37 C42 C40 109(1)
C17 C29 C28 59.9(4) C37 C42 C41 110(1)
C18 C29 C21 146.5(9) C37 C42 C44 141.4(4)
C37 C42 C45 58.5(5) C34 C43 C39 110(1)
C37 C42 C49 54.2(5) C34 C43 C47 142.5(7)
C40 C42 C41 109(1) C34 C43 C50 59.5(9)
C40 C42 C44 54.5(8) C34 C43 C51 53.6(9)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
standard deviations in the last digit are given in parentheses.
atom
[PF612 (cont.). Estimated
atom atom
C40 C42
C40 C42
C41 C42
C41 C42
C41 C42
C44 C42
C44 C42
C45 C42
N3 C43
N3 C43
N3 C43
N3 C43
N3 C43
N3 C43
N3 C43
C32 C43
C32 C43
C32 C43
C32 C43
C32 C43
C32 C43
C34 C43
C36 C45
C36 C45
C45
C49
C44
C45
C49
C45
C49
C49
C32
C34
C35
C39
C47
C50
C51
C34
C35
C39
C47
C50
C51
C35
C40
C42
angle
56.2(8)
135.2(9)
58(1)
146.6(7)
57(1)
109.47(6)
109.47(4)
109.47(4)
33(24)
105(1)
110(1)
109.6(8)
112.2(8)
102.5(6)
113.5(9)
114(32)
128(35)
77(23)
99(28)
135(22)
93(34)
111(1)
170.9(9)
111.4(5)
atom
C35
C35
C35
C35
C39
C39
C39
C47
C47
C50
C33
C33
C33
C40
C40
C41
C33
C33
C33
C33
C33
C36
C32
C35
atom
C43
C43
C43
C43
C43
C43
C43
C43
C43
C43
C44
C44
C44
C44
C44
C44
C45
C45
C45
C45
C45
C45
C47
C47
atom
C39
C47
C50
C51
C47
C50
C51
C50
C51
C51
C40
C41
C42
C41
C42
C42
C36
C37
C40
C42
C46
C37
C48
C36
angle
110.2(8)
54.1(5)
56.7(5)
135.9(6)
58.6(7)
147.9(5)
57.0(7)
109.47(6)
109.47(4)
109.48(4)
63(1)
61.2(9)
0.3(8)
120(1)
63(1)
60.9(5)
112(1)
61(1)
62(1)
0.3(9)
109.7(8)
61.6(8)
108.5(5)
64(1)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen)41-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C36 C45 C46 4.8(5) C35 C47 C37 124(1)
C37 C45 C40 116(1) C35 C47 C38 159.9(7)
C37 C45 C42 60.6(4) C35 C47 C39 120(1)
C37 C45 C46 62.8(5) C35 C47 C43 62.2(7)
C40 C45 C42 62.2(9) C35 C47 C46 65.5(8)
C40 C45 C46 166.3(8) C35 C47 C48 165.3(5)
C42 C45 C46 109.47(6) C36 C47 C37 63.0(8)
C35 C46 C36 66(8) C36 C47 C38 108.8(8)
C35 C46 C37 104.7(8) C36 C47 C39 158.5(7)
C35 C46 C45 137.0(5) C36 C47 C43 111.9(6)
C35 C46 C47 52.8(6) C36 C47 C46 4.7(5)
C36 C46 C37 68(6) C36 C47 C48 111.6(5)
C36 C46 C45 71(8) C37 C47 C38 60.3(8)
C36 C46 C47 66(9) C37 C47 C39 115.9(8)
C37 C46 C45 57.5(6) C37 C47 C43 159.9(4)
C37 C46 C47 55.5(6) C37 C47 C46 63.9(5)
C45 C46 C47 109.47(4) C37 C47 C48 59.5(5)
C32 C47 C35 63.0(9) C38 C47 C39 59.2(8)
C32 C47 C36 111.9(9) C38 C47 C43 107.1(5)
C32 C47 C37 158.7(6) C38 C47 C46 106.3(6)
C32 C47 C38 106.1(7) C38 C47 C48 5.5(5)
C32 C47 C39 60.5(8) C39 C47 C43 60.9(6)
C32 C47 C43 1.2(4) C39 C47 C46 153.8(5)
C32 C47 C46 109.3(7) C39 C47 C48 58.2(5)
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Table S5. Intramolecular Bond Angles (0) Involving Nonhydrogen Atoms for [Ir2(dimen) 4]-
[PF612 (cont.). Estimated standard deviations in the last digit are given in parentheses.
atom atom atom angle atom atom atom angle
C43 C47 C46 109.47(4) C37 C49 C42 62.7(6)
C43 C47 C48 109.47(6) C37 C49 C48 60.6(6)
C46 C47 C48 109.47(4) C38 C49 C41 149.2(9)
C37 C48 C38 106(6) C38 C49 C42 106.4(6)
C37 C48 C39 115.6(7) C38 C49 C48 5.6(5)
C37 C48 C47 57.4(4) C41 C49 C42 61(1)
C37 C48 C49 55.0(5) C41 C49 C48 154.9(7)
C38 C48 C39 108(6) C42 C49 C48 109.47(4)
C38 C48 C47 110(4) C32 C50 C34 60(1)
C38 C48 C49 105(5) C32 C50 C35 61.3(9)
C39 C48 C47 59.9(6) C32 C50 C43 0.9(5)
C39 C48 C49 147.3(5) C34 C50 C35 115.4(9)
C47 C48 C49 109.47(6) C34 C50 C43 59.8(6)
C33 C49 C37 62.7(8) C35 C50 C43 60.9(6)
C33 C49 C38 106.5(9) C32 C51 C34 63(1)
C33 C49 C41 61(1) C32 C51 C39 61.4(8)
C33 C49 C42 0.2(6) C32 C51 C43 1.2(5)
C33 C49 C48 109.6(6) C34 C51 C39 123(1)
C37 C49 C38 61.6(8) C34 C51 C43 63(1)
C41 122(1) C39 C51C37 C49 C43 61.8(7)
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Table S6. Uij Thermal Parameters for [Ir2(dimen)4][PF6]2. Estimated standard deviations in the
least significant figure are given in parenthesis.
atom
IR1
N1
N2
N3
N4
C1
C2
C3
C4
P1
Fl
F2
F3
F4
F5
F6
Ull
0.0622(4)
0.09(1)
0.11(2)
0.09(1)
0.09(1)
0.07(1)
0.06(1)
0.07(1)
0.06(1)
0.103(5)
0.13(1)
0.31(3)
0.32(3)
0.31(3)
0.39(4)-
0.06(1)
U2 2
0.0470(3)
0.11(1)
0.06(1)
0.06(1)
0.07(1)
0.07(1)
0.05(1)
0.05(1)
0.06(1)
0.090(4)
0.14(1)
0.21(2)
0.12(1)
0.26(2)
0.37(3)
0.28(3)
U3 3
0.0661(4)
0.08(1)
0.08(1)
0.09(1)
0.11(2)
0.07(1)
. 0.09(2)
0.07(1)
0.09(2)
0.111(5)
0.29(3)
0.18(2)
0.24(2)
0.15(2)
0.10(1)
0.47(5)
U12
-0.0295(3)
-0.07(1)
-0.06(1)
-0.03(1)
-0.03(1)
-0.03(1)
-0.04(1)
-0.03(1)
-0.03(1)
-0.058(4)
-0.04(1)
-0.21(2)
-0.13(2)
-0.18(2)
-0.29(3)
-0.02(2)
U1 3
0.0171(3)
0.02(1)
0.02(1)
0.03(1)
0.04(1)
0.03(1)
0.02(1)
0.01(1)
0.03(1)
0.020(4)
-0.02(2)
0.07(2)
0.03(2)
0.13(2)
0.07(2)
-0.00(2)
U23
-0.0123(3)
-0.01(1)
-0.01(1)
-0.004(9)
-0.02(1)
-0.00(1)
-0.01(1)
-0.01(1)
-0.02(1)
-0.021(4)
-0.06(2)
-0.04(2)
0.02(1)
-0.12(2)
-0.09(2)
-0.10(3)
